The Third National Health and Nutrition Exam nation Survey (NHANES I11),
1988-94, Series 11, No. 11A (Knee Osteoarthritis X-ray Data and
Document ati on) Data Rel ease.

The National Center for Health Statistics (NCHS) of the Centers for Disease
Control and Prevention (CDC) collects, analyzes, and di ssem nates data on the
health status of U S. residents. The results of surveys, analyses, and studies
are made known through a nunber of data rel ease nmechani sms including
publications, mainframe conputer data files, CD-ROVs (Search and Retrieva

Sof tware, and the Internet.

The National Health and Nutrition Exam nation Survey (NHANES) is a periodic
survey conducted by NCHS. The third National Health and Nutrition Exam nation
Survey (NHANES 111), conducted from 1988 through 1994, was the seventh in a
series of these surveys based on a conplex, multi-stage sanple plan. It was
designed to provide national estimates of the health and nutritional status of
the United States' civilian, noninstitutionalized popul ation aged two nont hs
and ol der.

This data rel ease, Series 11 No. 11A, contains the NHANES |11 knee
osteoarthritis X-ray data file and docunentation. This data release does not
replace the previous NHANES II1| data rel eases. The released data is in flat

text format. A SAS programis provided to read the flat data. The user is
advi sed to have soneone who knows SAS data step to adapt the provided SAS
programto his or her specific SAS environnent.

Background i nformati on on the procedures, survey conponents, questionnaires,
exam nation and | aboratory methods, and statistical analysis guidelines is
avail able on the NHANES |11 Reference Manuals and Reports (CD-ROM. All data
users are strongly encouraged to review these reference materials and reports
before anal yzing NHANES | 1| data.

Gui delines for Data Users

o} NHANES 11 survey design and denographic variables are found on the
Househol d Adult Data File, Household Youth Data File, the Laboratory
Data File and the Exanmination Data File. |In preparing a data set

for analysis, other data files should be nmerged with either or both
of the Adult Household Data File or the Youth Household Data File
to obtain nany inportant analytic variables.

o] Al of the NHANES IIl public use data files are |inked with the comon
survey participant identification nunmber (SEQN). Merging information
frommultiple NHANES |1l data files using this variable ensures that
the appropriate information for each survey participant is |inked
correctly.

o} NHANES 1|l public use data files do not have the same nunmber of records
on each file. The Household Questionnaire Files (divided into two files,
Adul t and Youth) contain nore records than the Exam nation Data File
because not everyone who was interviewed conpl eted the exam nation. The
Laboratory Data File contains data only for persons aged one year and
ol der. The Individual Foods Data File based on the dietary recall, the
Prescription Medication Data File, and The Vitanmin and M nerals Data File



all have multiple records for each person rather than the one record per
sanpl e person contained in the other data files.

For each data file, SAS program code with standard vari abl e nanmes and

| abels is provided as separate text files on the CD-ROM that contains the
data files. This SAS program code can be used to create a SAS data set
fromthe data file.

Modi fications were nade to itens in the questionnaires, |aboratory, and
exani nati on conponents over the course of the survey; as a result, data
may not be available for certain variables for the full six years. In
addi tion, variables may differ by phase since some changes were

i npl ement ed bet ween phases. Users are encouraged to read the Notes
sections of the file docunmentation carefully for information about
changes.

Extrenely high and | ow val ues have been verified whenever possible, and
numer ous consi stency checks have been perfornmed. Nonethel ess, users
shoul d exam ne the range and frequency of val ues before anal yzi ng data.

Sone data were not ready for release at the tine of this publication
due to continued processing of the data or analysis of |aboratory
specinmens. A listing of those data are available in the genera

i nformati on section of each data file.

Confidential and administrative data are not available or released to the
public. Additionally, sonme variables have been recoded to protect the
confidentiality of the survey participants. For exanple, all age-rel ated
vari abl es were recoded to 90+ years for persons who were 90 years of age
or ol der.

Sone variable nanes may differ fromthose used in the Phase 1

NHANES |11 Provisional Data Rel ease and sone variables included in the
Phase 1 provisional release may not appear on these files. Do not use
the Phase 1 provisional release; use the current (six-year) release.

Al t hough the data files have been edited carefully, it is possible that
errors may still exist. Please notify NCHS staff (301-458-4636) of any
suspected errors in the data file or the docunentation. Refer to the
NCHS website at http://ww. cdc. gov/ nchs/ nhanes. ht m for updates to these
data files.

Anal yti c Consi derations

(0]

NHANES 11 (1988-94) was designhed so that the survey's first three years,
1988-91, its last three years, 1991-94, and the entire six years were
national probability sanmples. Analysts are encouraged to use all six
years of survey results.

Sanpl e wei ghts are available for analyzing NHANES |1l data. One of the
follow ng three sanple weights will be appropriate for nearly al
anal yses: interviewed sanple final weight (WPFQX6), examn ned sanple

final weight (WIPFEX6), and nobil e exam nation center (MEC)- and
home- examn ned sanple final weight (WPFHX6). Choosing which of these
sanpl e weights to use in any anal ysis depends on the variabl es being
used. A good rule of thunmb is to use "the | east comon denoni nator”
approach. In this approach, the user checks the variabl es of



interest. The variable that was collected on the smallest nunber of
persons is the "least common denom nator,” and the sanple weight that
applies to that variable is the appropriate one to use for that

anal ysis. For nore detailed information, see the Analytic and

Reporting Guidelines for NHANES Il (U. S. DHHS, 1996).
Referencing or Citing NHANES Il Data
o] In publications, please acknow edge NCHS as the original data source.

For instance, the reference for this Knee Osteoarthritis X-ray

Data File in this release is: U S. Departnment of Health and Human Services
(DHHS). National Center for Health Statistics. Third National Health and
Nutrition Exam nation Survey, 1988-1994, NHANES II1 Knee osteoarthritis
X-ray data file (Series 11, No. 11A). Hyattsville, MD: Centers for

Di sease Control and Prevention, 2001.

Probl enms Using the Data

NHANES 1l is a wonderfully rich source of data and NCHS encourages you to use
the data for research and analysis. However, the dataset is |arge and conpl ex
and famliarity with data file mani pul ation and analysis is required. NCHS does
not have the personnel resources to perform anal yses, check results, debug
progranms or do literature review for your work. Thorough review of the
extensi ve docunentation on the planning of the survey, analytic guidelines and

i ndi vi dual datasets should resolve nbst questions. |f you still have questions
after careful review of the docunentation, please contact the Data Di sseni nation
Branch at (301)458-4636.



NHANES |11 Osteoarthritis X-Ray Conponent Data File |ndex

Vari abl e

Descri ption Nanme Positions

Respondent identification number ............ SEQN 1-5
Kel | gren- Lawrence score, right knee ......... XRPKLR 6
Kel | gren-Law ence score, left knee .......... XRPKLL 7
Ost eophyte - nedial fenoral, right knee ..... XRPOVFR 8
Ost eophyte - nmedial fenoral, left knee ...... XRPOVFL 9
Ost eophyte - nmedial tibial, right knee ...... XRPOMTR 10
Osteophyte - nmedial tibial, left knee ....... XRPOMTL 11
Osteophyte - lateral fenoral, right knee .... XRPOLFR 12
Osteophyte - lateral fenoral, left knee ..... XRPOLFL 13
Osteophyte - lateral tibial, right knee ..... XRPOLTR 14
Osteophyte - lateral tibial, left knee ...... XRPOLTL 15
Sclerosis - nedial fenoral, right knee ...... XRPSMFR 16
Sclerosis - nmedial fenoral, left knee ....... XRPSMFL 17
Sclerosis - nmedial tibial, right knee ....... XRPSMTR 18
Sclerosis - nedial tibial, left knee ........ XRPSMTL 19
Sclerosis - lateral fenoral, right knee ..... XRPSLFR 20
Sclerosis - lateral fenoral, left knee ...... XRPSLFL 21
Sclerosis - lateral tibial, right knee ...... XRPSLTR 22
Sclerosis - lateral tibial, left knee ....... XRPSLTL 23
Chondrocal cinosis - right knee .............. XRPCHOR 24
Chondrocal cinosis - left knee ............... XRPCHOL 25
Joint replacenment - right knee .............. XRPJRR 26

Joint replacement - left knee ............... XRPJRL 27



NHANES 111 Exanmi nation Data File

Positions Item description
SAS narne Count s and code Not es
1-5 Respondent identification number
SEQN 2589 32234-53616
6 Kel I gren-1 awence score, right knee
XRPKLR 1294 0 Nor ma
246 1 Possi bl e ost eophyte
632 2 Definite osteophyte
166 3 Moderate nultipl e osteophytes
54 4 Lar ge osteophytes, severe sclerosis
163 8 Bl ank but applicable
34 9 Unr eadabl e
7 Kel I gren-1 awence score, |eft knee
XRPKLL 1271 0 Nor ma
302 1 Possi bl e ost eophyte
640 2 Definite osteophyte
141 3 Moderate nultipl e osteophytes
45 4 Lar ge osteophytes, severe sclerosis
163 8 Bl ank but applicable
27 9 Unr eadabl e
8 Ost eophyte - nmedial fenmoral, right knee
XRPOVFR 2009 0 Nor ma
254 1 Mld or 1-33% abnor nal
93 2 Mbder ate or 34-66% abnor ma
36 3 Severe or 67-100% abnor ma
163 8 Bl ank but applicable
34 9 Unr eadabl e
9 Ost eophyte - medial fenoral, left knee
XRPOMFL 2060 0 Nor ma
223 1 Mld or 1-33% abnorma
88 2 Mbder ate or 34-66% abnor nmal
28 3 Severe or 67-100% abnor ma
163 8 Bl ank but applicable
27 9 Unr eadabl e
10 Ost eophyte - medial tibial, right knee
XRPOMTR 1721 0 Nor mal
588 1 MId or 1-33% abnorm
77 2 Mbder ate or 34-66% abnor ma
6 3 Severe or 67-100% abnor nal
163 8 Bl ank but applicable
34 9 Unr eadabl e



Posi ti ons Item description
SAS nane Count s and code Not es
11 Ost eophyte - nedial tibial, left knee
XRPOMTL 1740 0 Nor mal
583 1 MIld or 1-33% abnor nal
68 2 Moderate or 34-66% abnor nal
7 3 Severe or 67-100% abnor nal
163 8 Bl ank but applicable
28 9 Unr eadabl e
12 Ost eophyte - lateral fenoral, right knee
XRPCOLFR 2056 0 Nor mal
247 1 MIld or 1-33% abnor nal
76 2 Moder ate or 34-66% abnor nal
13 3 Severe or 67-100% abnor nal
163 8 Bl ank but applicable
34 9 Unr eadabl e
13 Ost eophyte - lateral fenoral, |eft knee
XRPCOLFL 2091 0 Nor mal
229 1 MIld or 1-33% abnor nal
64 2 Moderate or 34-66% abnor nal
14 3 Severe or 67-100% abnor nal
163 8 Bl ank but applicable
28 9 Unr eadabl e
14 Ost eophyte - lateral tibial, right knee
XRPCOLTR 1939 0 Nor mal
366 1 MIld or 1-33% abnor nal
74 2 Moder ate or 34-66% abnor nal
13 3 Severe or 67-100% abnor nal
163 8 Bl ank but applicable
34 9 Unr eadabl e
15 Ost eophyte - lateral tibial, left knee
XRPCOLTL 1974 0 Nor mal
361 1 MIld or 1-33% abnor nal
55 2 Moder ate or 34-66% abnor nal
8 3 Severe or 67-100% abnor nal
163 8 Bl ank but applicable
28 9 Unr eadabl e
16 Sclerosis - nedial fenoral, right knee
XRPSMFR 2018 0 Nor mal
332 1 MIld or 1-33% abnor nal
35 2 Moder ate or 34-66% abnor nal
2 3 Severe or 67-100% abnor nal
163 8 Bl ank but applicable
39 9 Unr eadabl e



Posi ti ons Item description
SAS nane Count s and code Not es
17 Sclerosis - nedial fenoral, |eft knee
XRPSMFL 2014 0 Nor mal
346 1 MIld or 1-33% abnorma
33 2 Moderate or 34-66% abnor nal
3 3 Severe or 67-100% abnor nal
163 8 Bl ank but applicable
30 9 Unr eadabl e
18 Sclerosis - nmedial tibial, right knee
XRPSMIR 1951 0 Nor ma
385 1 MIld or 1-33% abnor nal
47 2 Moderate or 34-66% abnor ma
4 3 Severe or 67-100% abnor nal
163 8 Bl ank but applicable
39 9 Unr eadabl e
19 Sclerosis - nedial tibial, left knee
XRPSMTL 1938 0 Nor mal
403 1 MIld or 1-33% abnor nal
48 2 Moderate or 34-66% abnor mal
7 3 Severe or 67-100% abnorma
163 8 Bl ank but applicable
30 9 Unr eadabl e
20 Sclerosis - lateral fenoral, right knee
XRPSLFR 2276 0 Nor mal
94 1 MI1ld or 1-33% abnorma
20 2 Moderate or 34-66% abnor ma
163 8 Bl ank but applicable
36 9 Unr eadabl e
21 Sclerosis - lateral fenoral, left knee
XRPSLFL 2311 0 Nor ma
73 1 MI1ld or 1-33% abnorm
13 2 Moder ate or 34-66% abnor nal
163 8 Bl ank but applicable
29 9 Unr eadabl e
22 Sclerosis - lateral tibial, right knee
XRPSLTR 2246 0 Nor mal
119 1 MIld or 1-33% abnor nal
24 2 Mboderate or 34-66% abnorma
1 3 Severe or 67-100% abnorm
163 8 Bl ank but applicable
36 9 Unr eadabl e



Posi ti ons Item description
SAS nane Count s and code Not es
23 Sclerosis - lateral tibial, left knee
XRPSLTL 2293 0 Nor mal
88 1 MI1ld or 1-33% abnorma
16 2 Moderate or 34-66% abnor nal
163 8 Bl ank but applicable
29 9 Unr eadabl e
24 Chondrocal cinosis - right knee
XRPCHOR 2207 0 Absent
185 1 Present
163 8 Bl ank but applicable
34 9 Unr eadabl e
25 Chondrocal cinosis - |left knee
XRPCHOL 2228 0 Absent
168 1 Pr esent
163 8 Bl ank but applicable
30 9 Unr eadabl e
26 Joint replacenent - right knee
XRPJRR 2393 0 Absent
29 1 Present
163 8 Bl ank but applicable
4 9 Unr eadabl e
27 Joint replacenent - left knee
XRPJRL 2399 0 Absent
26 1 Present
163 8 Bl ank but applicable
1 9 Unr eadabl e



NHANES |11 KNEE OSTEOARTHRI TI'S X-ray Data Speci al Notes

This "Special Notes" specific to the Knee Osteoarthritis X-ray Data File is
divided into four main sections. The first section, "Ceneral Information,"
provi des information about the file contents. The second section, "NHANES II
X-ray Conponent Index," includes a brief description of each variable in the
data set, the variable nane and the item position. The third section, "NHANES
I1l Examination Data File; Item Descriptions, Codes, Counts, and Notes"

provi des the variable name, a brief description of the possible values for

that variable, a frequency count for each value, notes by variable, and
appendi ces as necessary. "References" are provided in the fourth section

GENERAL | NFORMATI ON

The anal ysis of NHANES |1l knee osteoarthritis data nust be conducted in
the context of the key survey design and basic denographic variables. The
NHANES |11 Household Adult Questionnaire Data File (ages 17 years and ol der)
cont ai ns denographic data, health indicators, functional health status and other
related i nformation collected during household interviews. The NHANES I
Househol d Adult Examination Data File (ages 17 years and ol der) contains
physici an's exam nation of theses joints and other related information. They
al so contain all survey design variables and sanple weights for these age
groups.
These files may be linked to the knee osteoarthritis x-ray data file using the
uni que survey participant (sanple person) identifier SEQN

Scope of Data Rel ease

Only Phase 2 (1991-1994) knee radi ographs were read for osteoarthritis
in NHANES |1l and are contained in this data release. Therefore, when
anal yzing data for these readi ngs, the MEC Phase 2 sanple weight should be
used (WIPFEX2). For nore information on the use of sanple weights in NHANES

Il data analysis, refer to the NHANES Il Analytic and Reporting Guidelines
(U.S. DHHS, 1996b). At the time of this data rel ease, hand osteoarthritis x-
ray results were not available. NHANES Il hand and knee radi ographs have

al so not been read for any other types of arthritis.

Radi ograph Col | ection

Non- wei ght bearing anteroposterior knee radi ographs (x-rays) were
col l ected on exam nees aged 60 years and ol der at the nobil e exam nation
center (MEC). There were no nedical, safety or other exclusions in the
protocol for this conponent. All exam nees who were able to self transfer to
the x-ray table, or who could be assisted in transferring by soneone who
acconpani ed them were eligible. No radi ographs were taken on exam nees who
did not travel to the MEC. There was an overall 93% conpletion rate for
obt ai ni ng radi ographs from partici pants who were exam ned (see table A 8,

Anal ytic and Reporting CGuidelines U'S. DHHS, 1996b). Reasons for inconplete
tests or tests not done included: 1. hardware mal function or |ack of supplies;
2. insufficient time available or roomnot avail able; 3. exami nee refused or
uncooperative; 4. exam nee unable to physically cooperate. For those

exam nees, osteoarthritis knee x-ray results were coded as '8 - Blank but
applicable'.

Det ai | ed radi ograph coll ection and processing instructions are di scussed
in the X-ray Procedures Manual (U.S. DHHS, 1996). The MEC physicians revi ewed
all x-rays both for technique and for abnormal findings. Abnormal findings
were forwarded for an expedited reading by a contract radiol ogist and
triggered a report of findings letter to informthe participant. For quality
control purposes, using an observation checklist, the radiol ogy consultant
periodi cally observed a sanple of x-rays taken by technicians. Feedback was



provi ded on a regular basis to technicians.

Radi ographic Atl ases, Scoring Systens, Reader Training and Readi ng Protocols

In order to obtain global and individual radiographic features (IRF)
readi ngs for knee OA, the Kellgren-Lawence (KL) atlas for knee OA (1) and the
Osteoarthritis Research Society atlas of individual radiographic features of
OA (2) were used, respectively. |In addition, presence or absence of
chondrocal ci nosis and joint replacenment were noted. Joint replacenent
i ncluded the presence of arthroplastic orthopedic hardware related to the
articular surface. Radiographs were considered unreadable for a feature if
there was inadequate coverage of the anatomy, notion, rotation, incorrect
positioni ng, or over- or under-exposure, and coded in the dataset as '9 -
unr eadabl e’ . Less than two percent of radi ographs were unreadabl e for any
feature.

Evi dence of disease for the gl obal scores was defined as a Kell gren-
Lawr ence score of =2, where grade 2 equals the presence of definite
osteophytes (with or w thout possible joint space narrow ng, since these are
non- wei ght bearing radi ographs). Evidence of disease for |IRF (osteophytes and
sclerosis) were defined as scores = 1 which represented at least mld (1-33%
abnormality. Evidence of chondrocal cinosis and joint replacement were defined
as scores = 1 which represented presence of disease.

Two radiologists were trained in the radi ograph scoring nmethods by an
expert nuscul oskel etal radiologist. The standardi zed approach for reading the
study radi ographs included a single reading on all radi ographs by one
qualified reader. Additionally, all radi ographs show ng any evi dence of
di sease, plus a random sanpl e of radi ographs from 10% of non-affected
i ndi viduals were read by a second reader. Three sets of quality control (QC)
radi ographs with an equal representation of normal to advanced di sease were
selected fromthe study popul ation by the project coordinator for use in
intra- and inter-reader reliability assessnent. Kappa statistics were used to
assess reader reliability for the presence of disease (KL grade 2-4;
ost eophytes grade 1-3; and sclerosis grade 1-3) versus non-di sease (KL grade
0-1; osteophytes grade 0; and sclerosis grade 0).

Kappas for inter-rater agreement were > 0.71 for the KL scores, > 0.70
for the | RF osteophyte scores, > 0.50 for sclerosis, and > 0.57 for
chondrocal ci nosis scores. Kappas for intra-rater agreenent for the prinmary
reader were > 0.84 for the KL scores, > 0.80 for the I RF osteophyte scores, >
0.68 for sclerosis, and > 0.80 for chondrocal ci nosis scores. Kappas for
intra-rater agreenent for the secondary reader were > 0.82 for the KL scores,
> 0.71 for the I RF osteophyte scores, > 0.58 for sclerosis, and > 0.53 for
chondr ocal ci nosi s scores.

Once all readings were conpleted by both readers, consensus readi ngs
were conducted on radi ographs showi ng di sagreenent between the two qualified
readers by major differences: at |east two grades for KL gl obal scores, or IRF
ost eophyte or sclerosis scores; or presence or absence of mniml disease:

a) between grades 1 and 2 for KL gl obal scores, or b) between grades 0 and 1
for osteophyte or sclerosis |IRF scores or chondrocal cinosis. Concensus

readi ngs (for at |east one radiographic feature) were performed on 35.6% of the
x-rays. For all other reading differences for KL, osteophyte and sclerosis
scores, reader 1 scores were used as final
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